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«M ^(critical micelle concentration) ^l^Hl^i H^fe *1 

€ vflJjMI iL-R-^ 341^*^*1^ JLtt °]&% ^fl^* 

Jl^> tpS=£| JL^x} *3 i^^-S. -g-^l^-(solubilization)^- *r $iJL, 

J£ 1 
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^{A SURFACTANT TYPE POLYMER GEL AND A METHOD FOR SOLUBILIZATION AND SEPARATION OF 
IONIC OR WATER-SOLUBLE MATERIAL USING SAME} 



ol n]^ ^s-i- $ ©1» >"^-«H ^ -B-7] Jl-g-x} € 

£3a^ £ 3b^ ^ofl -g*H 2 ^ 5*1H ^ PDTAM JL^-*} 

^ PCTAM Jl^-7> ^o] ^-g-^HH ^ ^"71 o)£-s$ iMrt* *V*M 

£. 4, J£ 5 ^ 5. 6^8: *f|2: 2-1, 1 ^ 2<*1H z}-z}- 

*H^| ^€-2-31*1 ^-i-s'MH^ 3*HI 4^ UV-VIS i^S^-g- M-B}-^ £°lui; 

*} ^ ^flfi- 0 -^*! ^-§-^«^iai^ uv-vis ^m^-a- M-b)-^ 

7> ^-$-31*1 ^-g-^oflA-^ uv-VIS ^S^-i- M-^^a £°l:a; 
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£ 11 £ S. 12fe ^- 3 ^ ^*H1 6^ AA -n-71 ZL 

^-7} ^ nfl^ii.«X| ^-g-^A^ UV-VIS AA M-tM 

3E 13£- ^3 ai^> ^ PDTAA, PDTAM ^ PDTAV^ TflTJl^M ^r^l 1 ! 
^.Jg-fr alas>7l fl^fr ^ €-2-^1^1 ^-g-^^A^ UV-VIS i^S^-fr M-Hf^ 3E^lai; 
£ 14^ € PCTAA, PCTAM ^ PCTAV^ ^l^^^l ^r^^ll 1 ! <3S 

^3- wijs§>7i ^ t*«.sl**1 ^-g-*HH^ uv-vis i^m^-i- M-bj-^ s-^lui; 

£ 15 vfl^l £ 18£r 5 ^ 4^11 11 vfl^l ^ 

^ -B-71 ZL^7> ^ -g-^oflA^ a1t>^ ^siHl n}^. UV-VIS ^S^^r wl 

J£ 19^ -& ^ 5 ^ -M^H 11 13^1 ^ Zj-Zf -H-7l 

Jl^-7> ^ 7>iS^^ ^^r°fl 4^- UV-VIS >^E^-ir So]^; 

£ 20^8: ^^H] 5 ^ 7 ifl^l lOolUi ^11 -H-71 JL^ 

^ 7>S^1^) ^J£<^ 14^- -g-^^ UV-VIS w]5itlr 

5. 21 £ 24^ -g- IJ-^I ^^H] 2 ^ 5<*lH AA ^€ 3L^7> ^ 

PDTAM ^ PCTAM^ ^131=, ^^n^, sim^, g.t±*\ B ^^ofl^i^ UV-VIS 

£ 25fe ttj-^. uoflA-l ^.7] J7^> ^ pfl^^^l^l ^-g- 

O^Ml*)^ UV-VIS q-^^l 
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5. 26a vfl*l £ 26d^ <S*H 14*1M ^€ ^1 JL^> 

£ 27^r ttj-^. S£X\6\) U6\]A) ^-7) JL&Z} ^ ^-g- 



^ltb ^] 

-g-ofl o.^w.^ ^"71 JL^7> ^ vfl^-S. -g-SflA^luI, o]s. «. 

Tfl^^l^r ^l(system)^ ^1*1 ♦ Tfl^ 

■8: ^ (polar) 0)^0.^ ^-§-^4 ^Sj-^-i- 7}^, 15] ^3. ^sj-^ 

^ A>^(chain)S.Ai 7l#4 3!^* 7}x\ B.S. ^-§-^ #4^- 7] #3L^^ 
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<i9> ^.#4) ^-§-°-w*i €^v*m, 

<H3^X|^ Tfl^A^jo] ^^71 Aj-Jr;£o} 3^ol ifr^SH 7l^ ifl^-S, 

ZLZ]JL &^>§ 7}^ #2)- ^ ^ ^J£S. 5q«. S 7 ^]i=. -g-^O} p] ^ 

(micelle)ol o]^- ^-ol , t.]^ ^tj>7)l 5)^ Tfl^lr^l -g-^ 0} 

31 *1€ ^£.(critical micelle concentration, CMO^Jl tr^. °ls!tr ^Jvfl c ll ^S. 
« *H 3m«:<M -§-^3 7jl^#s=), ^7l^££, Afl^ ^51 

= <q -irs]^ a^o] ^tr4. 31^#^^1 -B-^ xfl^l^i -€-*fls)*l & 

5^ o]s- ^sl-( S olubilization)s|-Ji tb^. ^Jvg., ^ ^ A-fl^ ^-g-ofl 

<2o> w>^- £<>i, ^m%^^i ^-g-^ ^\<*\)*\£\ ^i-m 

^^1 ^*l*r^I ^3 ^^lt!: n 1 ^^ ^"2:* 7}*H, ol 

4 ^HM-M i<S €*r^4 i^Aj ^^ 7l . hj.^ 

^H-Kreverse micelle) ^^M: M-Ej-iM. ^ f ?\)t&%^z\]<>\ ^J£7> CMC iH} ^ 
€■ ^^MItt *1<SS) ^Aj-o] ^jirH- ^^ci^oiq- s%f$i& Ej-^ej-Ciamella) 
S» ^711 ^i=K 

<2i> £3*) # ^ ^2j-6fl AV-g-S]^ 7}^ Ji^S! 1-^S.a-I t^^o]i| aj^ 7> ^ 

°1 °1^ ^S^tf-g- ^1-g-tb ^J^-S. JiL^f- 15} A|-g-^ Af-g- 

^M, <*ll» -MSin ^3} <H-f 7fl^H A>-g-£lJl ^ til-g-i). 
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ol ^aVsH, ^ ¥3*1 u)^- ^Sj-^ ^Al ? l7l7> 

3e ^^(Steven R. Kline)£: ^2i7> ^^s|7l 3£ °1 
-B-^H ^ 7>^-t!r ol ^(counter ion)* 7>3l Tfl^-MSJ ^€^*fl 1 fl t 3-J2.^ 
4-til^te^olE( cetyltrimethylammonium 4-vinylbenzoate; CTVB)7l- ^^-^^1^^ ^ 

^ °H ^27} ^JE^l igaHSL 9>^ ^» -?f*m ^ 9X^rSr ±.*\ 

-^(small angle neutron scattering: SANS) ^f-«fl ^°Jt!: «> &t}(Langmuir, 

1999, 15, p P 2726-2732) . *\^% ^siJ-S-Jf b| , ^1^^^^ A >-§-^ wVtfl c] 

*^ -Sf*l*H^r ^*Rr 7>*m. ^g, ^1^%^^^ ^at* ol-g-SV 

^ i=r^ ^-71 tt^^ SW. <*ll» , ^15,220,101 

^1 ^ e ^ ^ ^<y-s.^-^ jel-^a] £2} Si0 2 =LV\3L NaA10 2 # ^ ^r-S-^m 550 °C 
<>1H ^(calcination)*!?!^ 3* if-^Kr, tH5f-$ ->M ?fl 

SiA^, ^« #7] ttfg-Q ^"71 741^^| 7fl^^|*l #3.3.J=t£N 1 § 

^£ *l-8-*H 7Mai^o.s.^ 1-/^^ ^ ^ ^*\)*\ *}-*HI Cfl^ Ai 

<fl ^U: 3E^<M$| ^tija) *aj-o. 741^%^^]^ ^-fr ol-g-tb <>r*~M, #7) 74)^ 
^*fl*r -^71 l-^oll tf^-i- *ll^Rr e^3.t> ^}-§-3 ft-g-* &^r. 
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<23> £ ^7}#£r £ i=. ^-g-^ t4^^S ^ ^ ^2: 

^ jlfl^ oWM* ^*}7l ^ ^3)-, 7]& ^&<Hl # 

7>ia^# oi-g.^^ -e-71 al^> ^-4, -B-71 ^r^^l tfl^i 7>^tb # 

^l-g-H: -¥"71 JL^-7> ^ ^*>7H o]s. ^olcf. 



°H ^3£r g=i=. ^-g-^ ^Tfl ^^>J1 SEtb -g-^fl 

^7} 7)l^%^*fl^ c^} ^ £ ol^dflA-l 7>M1^ ^7.fl*HH ^^1^ 

SL^ ^ <^ ^r^H-o] 7^3. *LH-7l« ^ ^7] 

•i: -^7) Tfl^^jo} oj^ ^ o]^)X\ ti_>-§-Al^ *{|3=€ ^71 JL^7> ^ 
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^--t-i-o] n]^ ^if o]3.^ ^Ml|7> 7>3a^|sq- ^o)] *\3. 

«H1 Tfl^^l^ T3]^o] ^7fl^ 1§Bfl<q -H-71 ^7] ZL^l- ^ ^Eflol^. ^71 

31^> ^ ^^o]B,S_ + ^ Sv^o] ^-71 7^ 

%^^]^ 2«fl ^£^1 ^7l» 7>*M, 3^€^^-S. ^S^- 7>^cf. 

<29> £ 1^ o^ol^- ^Bj)o} T^*^^ ^-g-7l# 7>^1 ^^7> 

^ o]=^ ^ o]l- n^^. uj.^^ ^ ^^^ 71-51^ 

^ 3-^-8: 5fli=h ^"71 74l^%^^lSAi <#o]J2. ^/Hfe- ^-ol^- 7^1^1:^^7> 

^ SIM. <=>H 4^, ^l^r Tfl^l^Ml^ ^-f<Hl5. £ lofl ^-S 

7>W 7} 

<31> [^]-§-^ 1] 

R^aRa^Q+X- R 1 R 2 R 3 R 4 Q + OH- 

RiR 2 R 3 R4Q + OH- + Wvr 5 RiR 2 R 3 R4Q + Y-R 5 + H 2 0 

<32> *HAi, 
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^ ^ Ri, R 2 , R 3 « R4 ^ *>M"^ 07-40^ ^ ^ 

olJl, q-^^lfe ^dt, Ci-5^ <§m EL-^ S^luL, R 5 ^ 7>^ *-§-7l» # 

02-50^ M 6 >1 o]o] 2:^" S:^ 4Bi ^/Hfe ^1^1 2:^- 

<34> <^i» •g-s.M ^ ^rS^r^ 

-g-SflAHoL °]-& 5L&A\% 7fl^^ =r^Vs}- <&5-^- <*£r <%7]3. ^-g-*>ul, -#7l 

<« §<H -coo-, -SO3-, -OSO3- 2 , -PO3- 2 $£4. 

<36> #7] 7fl^[%^^ ^-jr 7>*1 ^ 7>W ^3*1 ^^f, tf« 

#3.^ til^te^lMH, ^meMl^s.^- wl^i^atJME, ^h^pH^^s.^- n) 
^^ivilojE, ^^E^pfl^oj-a.^- ttlTd^afl^amolS, ^^Hel^^^S.^ (pflB].)6>3. 

#JZ* ^WA^S.^^ ^6.^, ^"71 Cy.^ ^0} w>^^ f 

W>^-2]§>7|S.fe Cio-16^ tt«<>14. 
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<38> [tfV-g-^] 21 

RgYM* + HX »► R 6 VH + + M + + X" 

R 7 R 8 R 9 R, 0 Q + Z" ► R 7 R 8 R9R, 0 Q + OH' 

RfiY^ + R 7 R 8 R9R 10 Q + OH- R^RsRjoQVRs + H z O 

<39> ^71 

<40> R6Y-M+^ ^H^H, R 6 ^ tt«7l , JE^ o] <3] S^o] 

R 7 , Rs, R9, RlO^ *H^r 7}^tb l&*7l* 3Hr C2- 50 ^ <M ^ Sfe 

2:^- 5E^r ^» °l^l £t°l^, ^ SE^ Ci-5^ <M 

<41> #71 Tfl^^afl ^^^r 7>^1 ^ 7>^^b ^^5] ^l^^l eflS.^, 

^ ^n^^H^., ^mMBHi^s-w ti?^€5ii o ii, ^m^sn^s.^- 

tt^giMHS, ^^E^ofl^^s.^. ^^^^0]^, ^^EejpJl^oj-s.^- MX^iifl 
*1 407fl o] 4. 
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Al^o.^, ^-71 ±.^7)7} vfl^-ofl ^^-8r>al #7l €^7H ^ 

f- 7>^ ^-Woi .sqjfofl ^*l*Hr on ^-S* 7>^rf. 
<43> # 7 ] *- 7 ) 5L&x\ ^ ^3-3 ^^ofl ^q«fl ^ $L2.*I, 

*M ^ STiol J££«| 3Etb, ^"71 Jl£-7> 3 

*>-£3-2.3. 7 H£a. ^ 7>S4|« T3l ^7>% ^ 

#7] 7>JEL^» ^7>^1 Sfe ^^S. 1M§€ -B-71 JL^X>7> $-7} JL&X} 

°1 **h 7>^ ^ ^o.t+, A}-g-£l^ -g-n}H ^ ^71 JH^-7}7} 3*} 

3* 7>^lrf. 

<44> -8-71 -fr7l JL^r7> TflS , ^ ^ofl ttj-^ 7^%^ 

#, SEfe ^#ofl -g-^flA]^ -§-<*Ml A}iB^ ^ 

^/Hfe $7>*Ml f -8-71 1 71^0.5. 0.01 xfl^l 5-1- , 

3*M]fe 0.06 tfl^l 5 ^2) 7>JH^m |7}SH, ofl-t- ifl*] 100 TC<>I| 

*1 2 tfl^l 12*1 7> 7}£*H ^3 al^> ^ ^ ^tf. 

<45> ^71 7>iS^S.^ 7>jil>fl7> SL^- A>^-^ ^ ^6.1^ , «V^*> 

Tflfe 27fl o]Aj. 51-^. jhhM a>^ ^ at}.. 7>m^il^ ^-^^^ 
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*fl H € «1 ^o>^ *g 6>b] = (methyl enebisacryl amide; MBA), t]tJl^« 
(divinylbenzene) , M^nllil-s^ ^-^eiMS. (1/3EO/OH) ^HH^l^- ^H^H^ 
(TPE-1), M^^^-i-a^.^- ^l^BllolM(7/3E0/0H) pflfH^s tjoj-g^E (tpe-7) , 
Esjiifsst ^l^sfl 6lS(14/3E0/0H) pfl^oil5)]e ^ o r >£3H e (tpe-^) ; e^]^ 
^3°r^3HM(trimethylolpropane triacrylate), JE^ufl^^-n^^. E^PflB}- 
^-(trimethylolpropane trimethacrylate) , ^1bJ-o]]e) SsJ-1- ^Blo>3.^el]ol e 
(pentaerythritol triacrylate), ^bHI^^I- ME)PllB|-5Lm^olM(pentaerythritol 
trimethacrylate), ^eHbJebI* ^S^H-Sli^H^ (pentaerythritol 
tetraacrylate), «bJ-^s1Mb1* ^aH^m^S (pentaerythritol 
tetramethacrylate), £e]11tet =Sf|ello]i e e)o]- 3 .^ S ]]o] e 
(trimethylolpropane propoxylate triacrylate), EejiilrSS^: 3] o] e e^} 

^Ma.^2llolE( tr i methylolpropane p r0 p 0X yi ate trimethacrylate), ^ n)] 
°H^"aelH^. ^■^6>3.^ S )]olM(trimethylolpropane ethoxylate triacrylate), SeHU 

^^HS MBl^|^^^)olE(t r i m ethylolpropane ethoxylate 
trimethacrylate), #2^1- = 3.^*1 h 3 o] e (glycerol propoxytriacrylate) , 

= ^1* ^3.^0] ^ ( g i ycero i propoxytrimethacrylate), cJ*li5M|B)H 

ej» £ic§l = s.Al ^^o> 3 ^ e flo]E( di p en t ae rythritol monohydroxy pentaacrylate) , 
t^EHl^Hsm aic*]£^Al «EH^a««flolB( dipentaerythritol monohydroxy 
pentaraethacrylate), C 6 - 12 «1=S.7>^- 3* e (c 6 _ 12 hydrocarbon diol 

diacrylates), C6- 12 *|J=S.5*e. cj* ^^=lli3H e ( c 6 _ 12 hydrocarbon diol 
dimethacrylates) SEfe- £fJ-g-o] 5.^tf. .o]^ofl^ f ^li ^w]>io r a.1io r til;E. 
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(MBA), ^al^TM, S^MSM ^^^^^(1/3E0/0H) *«ifHBll = c^va^o] e 
(TPE-1), H^^l^^-ss.^: ^1^5|]olM(7/3E0/0H) ^^<^e|]s ^o}^jol e (TPE-7) ^ 
SiiHlM:H^& ofl^EHolE(i4/ 3E0 /0H) tifl^6jlB]]s ^c>-^e11o1e( T pe-14)71- 

<46> i£^. f ygx$£- ^^^^1 ^ o}2\- ^*>-g-o] ti>-§-7l* ^7] 3^ 

S^t- ^ 9X°-^, ^-71 ^^<?1 <*f|S*r f Efl J= eHj S E_^sl ^1 ol E ( 

<49> ^7l ^71 JH^-*} ^ ^ofl 5^1, X^, ^cq m 
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pHs.» ^M ? J ^ °17H 7}i5\JL, B)l 5 S-Me] ?fl o] e ^ 

3.2-3. ofl^ <£^§. ^7>^h ^ -8-ai-a- ^, 0 xfl*| i20t:*lH, h}^ 

^l-^7flfe ^ ifl^l 100r<HH o.l ifl*| lOOAl^V a}^^?)]^ 0.1 iflxl 30Al?V 

# f^lr 4 € ^ ^ ^1 € ^-2.^- «-S.^> o] ^ o.05 xfl^l 0.5*. # 2 tfl*l 10#, eflJ=eHl 
l^M^^^clE i-g. ^ lxl0 -4 tfl*] l. 8xlO- 2 S^ ^JflS ^ol H>^2j 

<50> ^sfl<q ^71 W(pore)^ S7l7> ^ A<*}*\ ^ A^l °l=^r ^ 

^ « ^^^71 fl*B 5501C ^H^M ^t^tt ^(calcination) ^tH-A] Q£l 

^7fl 5)51, 3=^ ^lS^ W -¥-71 §e|ofl A>-g-^7l 

4^- °7] ^ US (amorphous) ji 

*H at!- ^ *fl->MI *lifi^ ZLtfls. 50.^1 

<51> ^- 7 ] o_7l ^ ^-7) ^ xflJjLofl &i=. T^^^ 

<=»l-8-*H Stt ^-fr€ -M.°3JM -8-71 ^-g-^ # 

<52> ^- Pl-t -fr-^1 J£*r -¥-71 JI^-^ Wl^-Aj -g-nfl J£t$ o]-u) 

*^ ^1^-2.^1 (methyl orange), ^^efl^- (methyl red), ^^ZL^( me thyl 
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green), BCrhodamine B), ilnH|. 3) (methyl violet) ^ o^Aj ^ t 

^ 1-^, <i» HS£H^lf 3t|§(broraocresol purple), sfl^ell^ 

(phenol red) ^ ^7l] *<F*H ^-^^ ^ ^c]-. 

-§" n fl» 4^ o]^ ^ =-_g_^ #^§^r -g-o]^ ^Ajz] ^ & 

7>*H, o]§ oj-g-^ 033 ^^o.s l-^SJfB) Ji^o} ^ ^ 

^ ^-^*>7li4 SE^r ^--g-^: *Kr A>-g-^ ^ ^cf. o]6\) tcj-e^- ^Efl^ * 

^ J17>^ ^ A^s.^ *?)is} 7 ] 6]^X\ ZLtflS ^]7l ^e)S|ia 

<54> £ §>7] ^ AJaHH c^o} ^ 3 ^ ol^M -r Xl^, ^A]^ 

<55> -gA] ofl 

<56> DTACdecvltrimPthvl ammonium) -ft-S^ ^ 

<57> l-i : Cfl^E^pfl^oj-a.^. ^s.s.Al = (decyltrimethylammonium hydroxide; DTAOH, 
n=10)^ ^ 

<58> | 

,N* OH 
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<59> -ci o]^- m& Amberlite IRA 400(^lS€: Fluka)-§- ^ (columnH 

*H+5L, NaOH(3.2g, 80mmol) -§-<*}* ol-8-«H -#7] ^ jSL& <M* ~0H ifi3* 

(decyltrimethyl ammonium bromide; DTAB)(8.41g, 30mnoD* *T|fHr 100ml ^ ^r<?l * 
Efl^ ^ H.S.^>S.ZLHfl5z) (flash column chromatography)^* °l-g-*H tMH&H 1 ^ 
2-^ ■Sl^.^-^l^-Cdecyltrimethylammonium hydroxide) 5. o]£. jE^Al^rJ-. o]v% o]-g- m 
*H -r^Bfe*! ^^-» «9-tl*>7] fl«H, 4^ *1H«* pH test paperC^lS^: 
Advantec)^ pH meterC*^^ : Fisher 10)* «l*^5ft^, *HM -M* >Mtr 

<eo> 98.2% (6.4g) 

<6i> lH-NMR(300MHz, D20): 5 3.35-3. 13(m, 2H), 3.07(s, 9H), 1.71(s, 1H), 1.41-1. 02(m, 

28H), 0.79(t, J=6.4Hz, 3H) 
<62>IR(KBr): 3426.89(7.9227), 3017.09(48.4661), 2920.66(3.001), 2852.20(5.7716), 

1666.20(6.4682), 1483.96(13.2627), 1290.14(17.0867), 1073.19(25.3259) 



<63> ^s. 1-2: i^EBH^jE.^ 6 >3^^6lS.(decyltrimethylammonium acrylate; DTAA)^| 
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<65> MeOH^l ^lS tMSeHl^S.^- •&ls.s-Al^(DTA0H)(2g, 

9.2mmol)« ^rSl ^, «^7H < : >}=L!i#(0.66g, 9.2mmol)^§- ^7H>31 #£-<*IM ^^^i 

"I'M Sl^HM *M*>sm. 

<66> 92.8% (2.32g) 

<67> lH-NMR(200MHz, D20): § 6.16(s, 1H), 6.15(d, J=11.7Hz, 1H), 5.79(dd, J=8.9, 3.0Hz, 
1H), 3.33~3.25(m, 2H), 3.08(s, 9H), 1.34~1.27(m, 16H), 0.85(t, J=6.8Hz, 3H) 

<68> IR(KBr): 3412.42(10.2284), 3025.76(39.6547), 2924.52(4.5730), 2855.10(7.4320), 
1718.26(23.9922), 1634.38(23.9201), 1567.84(19.5638), 1483.96(39.3923), 
1415.49(37.5739), 1345.11(58.2443), 1288.22(55.7359), 1219.76(47.8883) 

<69>*112: 1-3: tMSBH^JH-ir ^^-3^eflolE( deC yltrimethylammonium raethacrylate; 
DTAM)^ ^ 

^ I o 

<7i> ^1^(0. 66g, 9.2mmol) t»|)^l^>(methacrylic acid)(0.79g, 9.2mmol) 

3fe «W &*} <£9l^. 
^-i-: 92.8% (2.32g) 
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<73> lH-NMR(300MHz, D20): 8 5.87(s, 1H), 5.52(s, 1H), 3.34~3.25(m, 2H), 3.08(s, 9H), 

1.88(s, 3H), 1.34~1.27(m, 16H), 0.85(t, J=6.7Hz, 3H) 
<74>IR(KBr): 3412.42(40.2929), 2925.48(7.0345), 2855.10(18.3273), 1696.09(31.5769), 

1631.48(36.4455), 1566.88(22.3890), 1482.99(35.2340), 1374.03(42.4950), 

1291.11(55.1852), 1195.65(39.2054), 1002.80(67.0382) 



<75> 1-4: cfl^Eslpfl^^-a.^- a] ^^3E.v1lolE( de cyltrimethyl ammonium 
vinylphosphonate; DTAV)^l ^t*§ 

<76> 

o 




2 N^^^vi. "OH + HO— P^ 5 ^ 

/ \ I 
' OH 



<??> d>5LlAV(0.66g, 9.2mmol) tfl^H «] ^^^(vinylphosphonic acid)(lg, 

9.2mmol)# ^J* ^]^^>te, A 3^ 1-2^ 3*}* «^«8*H Ml 

<78> 9 6 .2% (2.56g) 

<79> lH-NMR(300MHz, D20): 8 6.26~5.84(m, 3H), 3.32~3.25(m, 4H), 3.07(s, 18H), 1.33- 

1.26(m, 56H), 0.84(t, J=7.0Hz, 6H) 
<80> IR(KBr): 3438.46(80.5586) 2921.63(27.9059), 2853.17(40.6389), 2284.27(79.3498), 

1670.05(78.4968), 1486.85(57.0407), 1400.07(71.9168), 1143.58(74.7979) 
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<81> CTA(cetvltrimethvl ammonium) 

<82> 2-1: ^llMs]ii^ *l^-^l=.(cetyltrimethylamjnonium hydroxide; CTA0H)£| 

<83> | 

/| Br " — " 

<84> ^-i^^nfl^^S.^ «-^>^ = (decyltrimethylammonium bromide; DTAB)(8.41g, 

30mmol) tflAlofl ^I^e^ p|]fi<g-;5L^ JISpH = (cetyltrimethylammonium bromide; 
DTAB)(3.64g, lOmmoDl- ^ afl^atfe, ^flS l-l^ ^*H|- 

<8 5> ^r^: 99.6% (3.00g) 

<86> lH-NMR(300MHz, D20): 3 3.35-3. 13(m, 2H), 3.07(s, 9H), 1.71(s, 1H), 1.41~1.02(m, 
28H), 0.79(t, J=6.4, 3H) 

<87>IR(KBr): 3418.21(34.2576), 3016.12(55.2001), 2917.77(0.0349), 2849.31(0.6305), 
1658.48(39.2788), 1462.74(9.3150), 1079.94(84.5373) 

<88> 2-2: ^^S^pll^oj-s.^. 6>^^^olE( cetyltrimethylammonium acrylate; CTAA)^ 
1HJ 



7[ 
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(CTA0H)(12.55g, 41.63mmol)» o^H ^^^>(3g, 41.63mmol)^ %7}1s}3L Aj- 

oi> 98.0% (3.0g) 

<92> lH-NMR(300MHz, D20): £ 6. 16-5. 97(m, 2H), 5.54(dd, J=9.0, 2.5Hz, 1H), 3.27(t, 
J=8.5Hz, 2H), 3.11(s, 9H), 1.30(s, 28H), 0.89(t, J=6.3Hz, 3H) 

<93>IR(KBr): 3397.96(49.0630), 3017.09(63.0904), 2916.81(1.5020), 2849.31(4.2190), 
1636.30(36.5263), 1559.17(5.0628), 1486.85(30.5197), 1472.38(33.5079), 
1462.74(34.9607), 1429.96(36.1399), 1359.57(45.6529), 1273.75(79.9811) 

<94> *fls 2-3: ^3=^1 ^#2.^- ^^a.^^ol S ( ce tyltrimethyla m monium methacrylate; 
CTAM)£] "^-Aj 



<95> 



OH + 





HO n-^\^ + H,0 



<96> MeOH^l *flS 2-1°^ ^^E^pd^^-a.-^- ^^aI^ 

(CTA0H)(17.78g, 0.059mmol)-i- ^ ^, <^7H pflHf3.^A>( 5 . 0 8g, 0.059mmol)^- %7}-s\- 

<97> 97.7% (21. 3g) 

<98> lH-NMR(300MHz, D20): S 5.78(s, 1H), 5,29(s, 1H), 3.34~3.28(m, 2H), 3.11(s, 9H), 
1.88(s, 3H), 1.49-1. 10(m, 28H), 0.90(t, J=6.7Hz, 3H) 
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<99> IR(KBr): 3428.81(87.0734), 3017.09(70.4062), 2917.77(1.1776), 2849.31(4.6518), 
1723.09(50.2869), 1635.34(55.9103), 1556.27(42.4368), 1461.78(37.4151), 
1367 . 28(53 . 2969) , 1229 . 40(66 . 0929) 

<ioo> afls 2-4: ^MbH^S.^ «1 ^iiHll ^lM(cetyltrimethylammonium 
vinylphosphonate; CTAV)^ 

<101> 



^ 

<102> MeOH^l 2-l*H ^^AlH.(CTA0H)(19.5g, 

64.66mmol)» ^, <^7H v) ^S.^^ (vinyl phosphonic acid)(5.08g, 0.059mmol) 
^7H>Jl 5i^>^Ai ^ ^^cq jz.^ ^ <g 

<ios> 99. 8% (25.93g) 

<i°4> lH-NMR(300MHz, D20): 5 6.23~6.06(m, 1H), 5.89~5.58(m, 2H), 3.34- 3. 28(m, 4H) , 
1.36~1.30(m, 56H), 0.89(t, J=6.8Hz, 3H) 

<105> IR(KBr): 3397.96(48.8795), 3017.09(63.1767), 2916.81(1.5028), 2849.31(4.2191), 
1636.30(36.3330), 1559.17(5.0376), 1486.85(30.3771), 1472.38(33.3534), 
1462.74(34.8010), 1429.96(35.9797), 1359.57(45.4640), 1273.75(79.6787) 

<106> 7lM^M- Q\&& 4-7\ T7 #-^ m$ 1^ 
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<iot>^aH l: 7}3L& ^a^^olacpdy decyltrimethyl ammonium 

aery late; PDTAA)^ ^ 

<ios> £ 2 °fl ji^> tiV-o 7fl ^ £5l ^ofl r^ej-, looml ^ h>^- # 

^^oflAi 1-2<M DTAA(lg)^- MBA(12wt%, 0.12g)« 

(4.5mlH] -g-^Al^l dp, c^H ^fl<y TEMED[N,N,N' ,N'-Bl]Me}-nJl^<i|1^^1^6>i3l 
(N,N,N' ,N l -tetramethylethylenediamine)](50^)-i: ^7}S}jl -§- 4.5ml» ^7>^f^o.^, 
1 ^♦.°]-§-*H ^-g-«-Hl ¥°}91^ 4fc&# ^T^i}. «3fl ( sj-t^ 7fl Al^l VA044 

midazolin-2-yl)propane]dihydrochloride)(llmg, llwt%)» #(lml)<^l 4- ^^S. Q 

^ ^7l*>^Cf. Aj- 7 ] - -g-ofl^- ^^>Jl JUtiJ-Al^Ai 60~70°C ^£ 

<109> 65.23% (0.73g) 

► 

<no> IR(KBr): 3523.31(87.7779), 3331.43(88.4922), 2918.73(78.7600), 2851.24(81.8506), 
1670.05(83.6830), 1558.20(82.9445) 

<ni>^H 2: 7 ^ t^H^^i^ ^|^l^o 1 M(poly decyltrimethylammonium 
methacrylate; PDTAM)^) 
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<112> ^r^^lS-Ai, DTAA(lg) tfl-*H| 42, 1-3<*1M ^€ DTAM(lg)* a>-§-^ *fl^> 

<H3> 43.75% (0.49g) 

<H4> IR(KBr): 3464.49(71.7115), 2917.77(40.1726), 2851.24(54.4546), 1670.05(68.6852), 
1551.45(60.7148), 1486.85(62.6620), 1395.25(74.2171) 

<115> 3: 7}MQ ^^m^m^SL^- «l^i^s.^olE(p 0 iy 

decyltrimethyl ammonium vinylphosphonate; PDTAV)^) "^-^ 
<H6> ^^l)S.^ f DTAA(lg) tfl^lofl DTAV(lg)* *}-§-^ ^1^*> 

<H7> 25.3% (0.28g) 

<U8> IR(KBr): 3311.18(45.4196), 2925.48(65.1987), 1655.59(27.0300), 1530.24(37.8628), 
1378 . 85(85 . 7463) , 1117 . 55(64 . 1805) 



<119>^AH1 4: 7}M% f^lil^l^ o>£11i3HJ=(poly cetyltrimethylammonium 
acrylate; PCTAA)^) ^ 
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<120> Q^S^, DTAA(lg) tflA]ofl afls 2-2*fH <t^€ CTAA(lg)* A>-g-^ 3^ ^]^\ 

<m> 6 8.75% (0.77g) 

<122> IR(KBr): 3421.10(46.2275), 2917.77(16.0931), 2849.31(21.1874), 1653.66(37.7177), 

1559.17(26.7762), 1486.85(38.1749), 1406.82(45.6463) 
<123>^aH 5: 7>S€ pflBj.3m^|^M(poly cetyltrimethylammonium 

methacrylate; PCTAM)^) fHS 
<124> DTAA(lg) ^x\o^ ^ 2-3^ ^€ CTAM(lg)» A}-g-^ *)W> 

<125> 96>43% (i.08g) 

<126> IR(KBr): 3433.64(68.7908), 2919.70(50.0128), 2851.24(62.3456), 1655.59(67.8298), 
1560 . 13(61 . 5426) , 1396 . 21(80 . 4738) 



<127>^aH 6: 7>51^ ^BHimE^igoj-s.ij. til^^ £ v1lolE( poly 

cetyltrimethyl ammonium vinylphosphonate; PCTAV)^) •fj-^ 
<128> ^sflS^ , DTAA(lg) tfl^H afl^ 2 -4<HH CTAV(lg)* a>^V ^1^§> 

<129> ^-§- : 27.9% (0.31g) 
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IR(KBr): 3512.70(78.0787), 3326.61(77.4890), 2917.77(59.1447), 2849.31(63.5510), 
2363.34(85.6854), 1653.66(63.5360), 1534.10(71.8851), 1055.84(77.6701) 



<131> ^X|c4] 7-10 

<132> 7>5I>|] MBA« 0.01g(lwt%), 0.03g(3wt%), 0.06g(6wt%) ^ 0.09g(9wt%)^ W 

0.54g(^: 53.36%), 0.61g(^§-: 59.07%), 0.59g(^#:' 55.26%) ^ 0.59g(^: 
53.82%)£| ffos 7$^<&t{. 



<133> 4} n_i3 

<134> 7>JH^S^, MBA tfl^H ^ TPE-l(6wt%, 0.06g), TPE-7(6wt%, 0.06g) ^ 
TPE-14(6wt%, 0.06g)» A>-g-t!: 3te ^\^}Jl^r, ^aH] 13+ ^ 
PCTAM» 1.04g(^: 98.4%), 1.03g(^#: 97.13%) ^ 0.3g(^-£-: 28.3%)^ ^ 

<135> wlja^Al^ 1: 7 >5L^ #Blpil^lA].(poly methacrylic acid; PMA)^ tg-Aj 

<136> #*?M)5LAi, DTAA rflAjofl ^^H^dg)^- A>-g-tb ^ ^}s>\t}jL^, <£X\d\) 14 

<137> 98% (i lg) 
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<138> IR(KBr): 3566.70(50.5711), 3224.40(55.1122), 2999.73(57.1136), 2571.61(84.9079), 
2359.48(87.9636), 1717.30(27.8736), 1486.85(60.3465), 1389.46(61.4524), 
1267.00(42.8801), 1172.51(32.4054) 

<139> 2 : 7>SS)^1 PCTAM^ ^ 

<140> MBA» ^a)c^) i3f :g.<g^. ^tg^ 

<ui> ^-g-: 68.24% (0.68g) 

<142> °-7l ZL^V ^ 
<143> ^A] dfl 14 

<144> Afl^maH^S.^ a S y}olc (crABr) 11. 7g.gr # 320m 1^1 ^JL e^H 

HC1 42. 5ml ♦ 7>*H *jo} ^£4. -g.^] tfl E^^ia^^jflol S 

(tetraethylorthosilicate: TE0S) 44.6ml* ^JL 1-2*1?> je«Va1^1 ^ iqo 

TC AM ^ 13 x\# ^o> <Ht«H «7l(0.1M Na0H)S ^ 

*H*> &-^«H -iiM-H D| oj-S- CTABr °1 M-^.^] ^o.^ ^a^H 12. 7g^ Jf 7 ] 

<145> ^ofl 15 
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<146> ^SeHigahE.^ H.S.p>o]=.(CTABr) tfl^H 2 5% *\Mt=?]v\M<&5L^ #3.hWS- 

(CTACl)sq- 1- 237ml» a>-§.^. annate, 14 <^ ^ « 7] 

<147>^Alc^l 16 

<148> CTABr 6.2g-g: # 45ml -g-*flAl?l ^, o^H ^iSeHl^aj-a.^ ^^^^ 

(tetramethyl ammonium hydroxide: TMAOH) 2.2g^- TEOS 13.9ml^- ^7>*>^cf . 

^€ -fc^-Sr 3Al# s. M^X\f)JL 24*}?} ^-<£ ^*\)*\ « 0 >^^ cf^- i 0 0°C .2. 

24Al^> ^o> -Jf-^t}-. «V^-s:H ^ CTABr o] i^-j^ ^o.^ £ 



<149> ^AHl 17 

<iso> ^ 7 >^ .g.^ 20ml ^ u ^ ^_ >6j| ^ 

«fl -¥-71 Jg* ^*>^Cf. 

<151>^Al^ 1 8 

<152> ^llM^pflloj-S.^- w.S.^>o]^.(CTABr) rfl^ofl til^Ji sHU^s. 
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<153> -6] X| ofl 19 

<154> ^ £t-l)^^|3illolE( sodium dodecyl sulfate) 2.25g^- «- 90m H ^Ji ^-ol ^ ^ 
7H TEOS 11. 2ml Q HC1 15. 9ml ♦ ^JL 60 c C<*flAi ioa^ *H^oL x%X\ 0.5M NaOHS. ^ 

an*i*- 100TJ4M i2^m 7>^ ^ <^ «i i-s ^l^tf- * ^-o]^ 

<155> ^a] <m 20 

<156> ^^^^^^^.^-((jodecybenzenesulfonic acid) 5.24g^r # 160ml<^l \$5i jp. 

^7lofl TEOS 22.4ml^ HC1 2l.3ml» t#jO. ioa^ #^ vfl^g^s. <*) 

3*1 * 100TJ4H 12*1 7 >fc ^ ^ ^ # S * e-o}^ 

0 ]-g-*v ^7] JL^V# ^^>^4. 

<157> g-zfc j|Aj 

^<158> A^ofi i: mba-PDTAM MBA-PCTAM -H£*> ^ 

<159> ^AH 2 « ^aH 5 *1H ^ MBAJiL 7}ZL& PDTAM Jl^> ftd} MBA5L 7> 

S€ PCTAM t£ 30mg^4- 5^ o^jg. *l)igiL3«*l( .2-31*1^), 

^1 0.01-0. ImM ^-g-^ 3mH $ 7>S}-£ ^ . ^ij-ol] 4=. .g.6jio] ^ o}^. 

A >^1* £ 3a ^ 3b°fl q-Efifl^q-. 
<160> £ 3a ^ ol-g-Aj « S ^6fl ( 2)-& tg)^ 7>i3l€ PDTAM 3I-g-*> mo] 3L 

®£\JL ^ ^ 0^ ^-g-oj)^^ ^ A^ojj!, £ 3b ^ Aj- 7l 53^ o]^ 
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^ ^-g-^(^ ig)^ 7}ZLQ PCTAM JIL$7>} ^o] ^^Al^> ^4 ^ 

*H^Sl f ^l^efl^, sll^efl^ ^ S4 D J B°ltK 5L 3a ^ 3b<^^ « ^ ^ 
°1 . CTA ^ DTA -fK£*f|3$E] aflat^ Jl$;*> ^ o]^ -g-ofl^ ^ 7 >a1 

I 

<161> X\ig6\) 2 

<162> CTAOHC^lS 2-1), 7>m^ PMA(tilJH^ i) ^ T^l^l PCrAM( 

W]ae| 2)4) c)^ «g a ti] ;nii5)-7] , °1# ^(30mg)* O.lraM ^€ 

-2-31*1 ^-§-^(3ml)^l ^7>-8r>Jl Al^o] ^4^1 n^sj-, ^ 301:, 60S-, 120$ ^ 210$ 

^ UV-VIS ol-g-^H <M*W.OB| t ~L «jdHI £ 4, 

£ 5 $ £ 6<*H ^m^. 

) 

<163> £ 4 6j|Ai Ji fe ^ £o] f pfl^^^x) ^--g-^ofl Tfl^^^fl CTAOH^ ^7>tt * 

30$ 450nm 4^ $e°lH ^#£7]- s# , zi oj^j=L£ji=. 210$ ^4 Jjt 

aflH c| o]^- ^ £7 > #^#^1 £ *r ^-71 T^*^* CTAOtfe -fr«Q ^ 

^s^ycjEj-s. ^€ <3iL7} -g-«W ^ji^ $a>s)o1 flo} tfX| ^-e)^}7l7> 
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<164> £ 5ofl £ a]^ 7>S€ PMA^ ZL2fl=^A-1, Al7>o| ^ ttj-^ Aj- 7 ] PMA7}- 

^£.7> *]^3iLS. ^*>ul $X^, PMA^ a^o] 

^ PMA7> «JL 3L^e» #^ S^tN rcj-s)- iL<ytf. 
<165> 6 o|)Ai, 7>SLS]^ ^ PCTAM°1 "SS. -g-^ S^Sfe- 30^- ^s]- ^1 ^ 

3*1 5M. <g S <s] ^ E7} 7,}^ ^Sjfe ^3 ji«7Hr <3M- ^ 

«H q-Eflfl^Cf. «^. 7 > JI^-7># ^jvflol ^A]^ 

^, ^ <$3-7} rJ-A] ^o>o g 3. 

^ 7}mLS\x] ^ PCTAM°1 *fl€£#*H nfl^-ofl ^-e) 

^^^fe 3 7>S^ ^A^^r ±L<^tf. 

<166> A]^of| 1 g 2 ^ ^3fS«-B], 7>H3^^ J**} 7)|^«^^| PCTAJH 

0 1^^ *r °l*r ^ ^ ig-*M -g-ol^l ^ns\7] ^SfMfe JL&*\ *S ^ Bfl 

7> ^ $U^. 



<167> A]^^] 3: 741^%^^ 37lt ^ 
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<168> a1^<4| 3-1: 7}M& PDTAA^ PCTAA JL^-*}-£] *]mL 

<169> 7}MQ JL&X} q Z}o]d\] ttj-S. <gg. ^ alJil*|. 

7} $1*H, 7>3E^ Jl^r^V ^ PDTAA(C=10) 30mg ^ PCTAA(C=16) 30mg# AA O.lmM « 

.2.31*] -g-^(3ml)°fl ^7>^r ^ -§-^ ^ ;g3zj.# 5. 7 ^ £ 8 

<170> PDTAA^ 7Wfe 4^ 7^ oj^^ ^ 

1 ^, PCTAA^ 8)oflfe Jl^> ^ ^S. -g-cflofl ^ J^ofl 

1=1 *1 PCTAA7V D) <*.g.-t- ^^-g- <& ^ $Jtcf. 



<171> A]^ofl 3-2: PDTAM^I- PCTAM ^ *]5L 

<172> jl**} PDTAM(C=10)3)- PCTAM(C=16)* 3}^ ^^7^ A^ofl 3-1 

4 ^^fb ^Hl ^«fl ^^-2.* ^^*>55l^-, ^. ^# ^ £ 9 ^ £. 10<H1 ^-Bj-xfl 

► 

<173> 3-3: PDTAVS+ PCTAV *fi£] wlJL 

<174> jt^> PDTAV(C=10)4 PCTAV(C=16)^- a}-^ ^l^^Jl^, X|^ofl 3-1 

4 *I*H1 ^^.o^, zl 44* ^4 E 11 ^ £ 12^ M-Bj- 
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ifl^rf. zl ^43.^, ^4 M a>^o] c] tJ PCTAV^I c| Ste °<J= 



<175> *]tgofl 4 : Tfl^^l ^2)- s.Aj 

<176> 4-1 

<i77> -n^^} ^ w1jE*>71 ^*H, ji^xV 

PDTAA(C=10) 30mg, PDTAM(C=10) 30mg g PDTAV(C=10) 30mg* O.lraM €-2-31*1 -g- 
d|(3mlW ^7>^ ^ -§-<*> <q ^JE* ^^o.^, n £*Hi £ 1361) EAl^t).. 
<#7) ^sj-S-^-Bl, ^7> ^ a^Hfe PDTAV^I ^ ^£7} 7>^S- ^-4§}^o.q- <g*j x\# 
^4 PDTAV<PDTAM<PDTAA^ f^f^ <g ^ o}q._ 



<178> Altgofl 4-2 

<179> Jl^-7> gg| Q^rg «]J]1§>71 ^*W, 31^*} ^ 

PCTAA(C=16) 30mg, PCTAM(C=16) 30mg ^ PCTAV(C=16) 30mg* O.lmM ^liiL31xl -g- 
^(3ml)^) ^7Hb ^ ^a^JL*}, zi £4* S. 14*11 £^^4. 

#71 , fc^iS) f^6fl ^1^6] 7^ «JL« =^ 

^— ^- ^ 34 ^ofl^ PCTAV<PCTAA<PCTAM^ ^ 14. 

<180> a > ^-7] 4 _ x ^ 4 _ 2S j jg^j^ ^^j. ^o] ^ o. 

^T^H #^-4^ ^l^^l, 7)1 ^^M^ ^-^ A>^S] ^i^7> ^-g-^S. 
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-g-tb ^l^^^l^ tt2t\ 3.7}7\ A^SLS. 

<181> X\igd\) 5: 7}M] O^Aj ^Sj- 3§.Aj 

<182> J7^> ^ ^Sfe 71-51^1^ ^, 7}MZ\}4\ ^Sofl ^ ^ <^^. 

^ ^f^AS <£3.* ^£1 til 51^71 $|*H, *HS 2-3<M ^€ 

^^fl CTAM^ 7}M?$ MBA* o]-g-*H 7}M& PCTAM(€^H1 5)4 ^a]^ n vfl*] 

136(1 ZL^a} ^ PCTAM- TPE-K^^Hl 11), PCTAM- TPE-7(-^^l °fl 12) ^ 

PCTAM- TPE-14(AJ a] 6(| 13)^- pf)^^ -g-^ofl ^ ^ -§-^^ ^ 

^^^>^^, ZL £4« z}-z}- £ i 5> £ 16, £ 17 ^ £ 18<H1 £ a] §1-31, jEig-, 
S. 19*11 ^7 7>iE^^ ^^S. Al^Vofl ^ ^-^-£1- ^] 
<183> J£ 15 tfl*l £ 1SHH S.^ ti>^ ^ol, ^A^ ^4 ^loflfe. 7>51^o 1 ^-2-^ ^ 

^".S^ <*JL# ^s}-^ <£ ^ ^cf. 

<184> A]1§^ 6 ; 7>JR^ O^Aj H E-Aj 

<185> JL-gr^]- ^ 7VJH^]^ ^ <§ S ^ ^S.^ ^f^o S 

^JE# W]iil§>7l ^Alcfl 5 6)1 ^IS^ 7>S^ PCTAM (^^H] 5)3z)- ^AH 

7 tfl^l 10<^Al ZfZf ^1^ Jl^V ^ nfl^iL^l -g-^o)) ^7>^). ^.^6j |^ £f 
^*}£.<L^, ZL 5. 20<^1 lEAl^t}. 
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<186> £ 20.£L^-B}, 7}M7\) MBA^ ±-5L7} 1^%, 3^%*] Jl£-*V flo] <g S 

* ^*>fe ^£7} ^^V-Sl 1:^1 u|-7>, 6~12^%9WH^ s7lofl <*S. -g-^ ^^-3E7> 

"§-^ 7>S^S1 ^£ 7 > <3JL*| ^te. ^ 7 >^ ft ^ $X 

> <187>A1^^] 7: <«S5] ^ff-ofl u)- = 5-2}- jt-Aj. 

<188> A^cfl 7-1: Pfj^sll^. .g-^A^ ^ ^57 

<189> ^A]ofl 2 ^ ^aH] 5 ofl^ ^ MBAS. 7>S^ ZL^> ^ PDTAM m PCTAM 

30mg^# ^ O.lmM ^fi^H. ^-g-$«(3mlHl ^7>^|-3l Al^o] ^^ofl h)-e}- UV-VIS ^ 
^^§- °1**H ^f£t ^-s-}^^, n 33** £ 21*11 £A]§>^rf. 

<190> X\%d% 7-2: Pil^Zl^ ^-^oflA^ jjpj 

<191> ^^1^1 2 ^ -M^Hl 5°1] A-) ^ ^€ MBAS. 7}5L^ 51^-^ *3 PDTAM ^ PCTAM 

30mg^-ir ^ O.lmM ^flli^ ^-§-^(3mlH ^7}*>Jl X\^}o] ^sj-f-ofl vtyz\- uy-VIS 
°]-§-*H ^^-£1- ^^*>^o.t^ f n S. 22<H1 S-A^T-^cf. 

<192> A^ofl 7-3: 4^3= -g-^of]^^ ^ S.^ y]57 
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<193> 43 *H 2 ^ 56(| *\ ^ MBAS. 7>S^ 5L&z\ m PDTAM ^ PCTAM 

30mg^-i- O.lmM sfl^lS- *r-§-^(3mlH ^7\-s\ZL ^4t1 ^ UV-VIS * 



<194> A]^ofl| 7-4: s4 B J B -g-djofl^^ ^ ^ H ]3E 

<195> -MaH] 2.U ^11 5<*IM zfrz}- MBAS. 7>S^ aL^-*> ^ PDTAM ^ PCTAM 

30mg^^r AA O.lmM B ^-§-«?(3ml)«fl ^7}*}j1 a^o] ^jBj-^-ofl UV-VIS & 

^■i- °i-g-*n *^e* ^«vsa^, ^ £ 24«^i £ai<5}-$ck 

<196> s. 21 tfl^l 5. 243.^-B], tifl^zL^ -g-^-g: *fliqtb 2.^ ^S. ^r-g-^H^ ^ 

*H7> £ JL-g-A} ^ PCTAM^l PDTAM iL4 is) ^8: 
31 flth ojfe a}-§-^ z3o]6\) ^ 6\±% ^ 4r5Lx}7\ ^ 

<197> X^dft 8 : *f-7] JL^7\ ^ ^ 

<198> ^AHl 14«1H ^-A^ « 7l Jl^> ^ Q )3-S$ ^ ^*>7l 

O.lmM ^l^iL^l 20mH ZJ-ZJ- O.Og, O.Olg, 0.03g, 0.05g^ %7] ^-7] JL^-a} 

« 15£- ^ofl ^] °l-§-^H ^-71 JL^rA} ^ ^7i^>Jl -g-°J}<^ 

UV-VIS ^Se^ 5. 25^1 aAl^-^rf. ^7>*Hr ^-7} Jl&x} ^ g^s. * 

^•£7} ^7>f-i- £ ^ ^o.^, me] 0.07g^r ^7>tt 3-f°H*r «^«| *f| 
71 
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<199> Altgafl 9: ^-7} ^-§-^ ^ ^ Bj-aj- jla^ 

<200> ^A]<^1 UoflA-l ig-Aj^ -^-71 Jl^rA> ^ ^ ^-zj- 

71 O.lmM 20ml^ #7l JH^-x} ^ 0.3g^ ^ ^-^1^1 if. t\ 

a] d(|^ o]-g-^ pfl^^l %3]-Al7l^ 4^^- £ 26a ^*1 S 

*<20i> £ 26a^ O.lmM ^H^xl 20ml °1 Ir^&lb -fM ^C^)*)- ^^Hl 14*11*1 ^€ 

Jl^A} ^(-f M-^^r A^laL, £ 26b^ <#7] ^-7] ^ ^7} -frej^ 

«fl ^7>tS: A>^o]ji t £ 26c^ ^ -§-^l# ol-§-e><^ ^-71 JH-gr*} ^ c^-fc 

-§-^(2)-)^ ^€-2-31*1* 3^ ^"71 31^>7> €3 -g-xK-f )<q A>^olJL f 

£ 26d^ ^miL^*!*- ^Sj-tt ^7l Jl^># pfl^^^ ^ji c^-a] nim^.^xl« 1:^- 

Al^ ^ -§-^(^")4 Afl^ ^7] J7^-A> A>^olt].. 



<202> Al^c^l 10: if 71 ZL£-A> ti>^- *z}- ^-Aj 

<203> ^AHl 14ofl A-} ^-Aj^ «-7l .II^A}- ^ O^Aj Oj^ S-A^ SA^l 

o.lmM ^l€-2-^l 20mHl #71 ^-7l JL&x} 0.3g* ^ 1a1# «<}-*l ^, tjfl^^. 

31*1 7> ^7l al^-A> ^ ^El-g-Al* o]-g-§>^ ^^J-JI ^ C^^§- £ 27°ll 

^jg^ Al^ofl 92}- ^ ^^-S. *}%?t #43*r» M^lfl 
^, ^ 55) #4*}$*-^, OH ^HMM** ^Bl-g-^1 ^£S|fe -¥-71 
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<204> S. 27S-^B\ , ^ ^ ^-$r 5^ ^ JjL 7 l JL£-*> ^ ^ 4} 

4. 



Tfl^*^*^ *1€ £fe -B-71 H^f ^71 JL^7> «r, tj.%=3] Jl^V ^ 

^^-(solubilization) % 55131, -g-^# ^a]^ t^sj- #€^r U 

<206> £ ig^o} £^ xfl^ ^ o. ol ^Xj^- 7 >^1 *}-6j| -g- 

> 

i- ^ sat}. 
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*l£r^ ^1^%^^^, ^-71 #tfl 7 >*H f^Hr^r ^-§-711- £±r 

-B-71 S*^-l~g- ^-§-^1^ >^7l 31^%-M^l <33l ^ ^51 

2) 

7l -8-71 s^l-ofl ^-8-€ ^7>^^r ^>-§-7l7> 7}ja*H £)*fl ^s|ol nl€ °] 

JRr ^<LS. -8-71 3.^7} ^. 

3] 

^1^-2.^^-^ ^ £.3. *Rr, -8-71 JL&7} 4. 

4] 

^13^1 floH, 
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WW 51 

al-am^Hm, tl^"!! 0 ^ ^Bj-H-m^^ls, M^H 0 ^ «Hd*>>1N 6 lH 
, ^^me^^S.^ til^^s^l^S, i^seMm^s.^ OTlssl 
Hi^a^°im, ti^^ili 0 ^ «l^t€4*a^ols, ^Msi^m^s. 

^hbw^s.^ ni^^ns, ^^E^ofl^o^s.^ wwi^x^iHrn, 

€ §Kr, -6-71 JL^> 

I^T 1 * 61 

*H5-m &<h*i, 

^-71 ^r^^7> cil^ ee| Till ^oj-s.^- o^^ellolE, c-H^M^nlM^S^- ^^3.^^01 i= > 

iMjsbH^s.* ai^o^Efloi^, t^^mei^^^-s^ ui^te<>iioiE > ^m^piim 

^S.^ til^Si^tllolE, cfl^Esl^i^oj-s.^. «l^^S.^olE > c-ll^E^nfl^^H.-^ ti] 

^M-Mi^Hs, Pil^EEiofl^.y-s.^. ^e^^HS, t J H€H5H 1 i«&s.^- «WoMl31 

o]E., c-H^ESl^^o^-s.^- til^ifflaoDolH, c-ll^H^oll^oj-s.^- til^S^ivflolE f ^ 
SBH^S-^ Wl^-gX^WS, ^S^H^S* til^^-iivllolE, Afl^E^pflig 

^Hm, MM^^HQS-is- »W«3WH£, ^ssh^oj-s.^ Hi^sL^aifloiE, 
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^^^He, A^sej^im^S-^ 

7] 

ol^M 7fl^%^§^|s^, -car, -SO3-, -OSO3- 2 f -PO3- 2 

^l^r-a- 5L^-^ ^SLS. ffcz, -B-71 ZL^V ^. 
Ml 1 * 8] 

eflolM, tfSel^i^ M^s^H^H^-, tl^ilU^ «&^5LvllolE t 
<tmsel^^<a-s.^- "t^a^HS, <a:^Ee|p|i^o3-s.^- ^S^a^M M ^ ^ms^ 
ofl^S-ir ^i^iviioiE ^oflAi *Kr, -R-7l ji^V €. 

*I18^011 Sl^i, 
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10] 

-§• ^ O-S ^, -fj-71 ^. 
13^8" 11] 

7>J5L^l7> olf^^^ 27fl o)^- £ fe S^tt^l- JUL -g^, -fM JL^7> ^. 
[$^& 121 

olfltt 27fl o]-y- £fe ^-71 7V3il^7>, ^^^BliO>a««HE, t^l^M, SBltjfl 
llrSS.^ ^^eflolE(i/ 3E0 /0H) xfl^ofl^s ^c>^5flo] M(TPE-l), Ji. BH €-§-5.3.^ 

^^£3MS(7/3E0/0H) pH^oflBfle tqo>^^o] E(<rp E - 7 ) , E^^a S ^ ^^3] 
<>1J=(14/3E0/0H) ^^oflBfle t\o\Q «flo]E(TPE-14) ^ ^€ # 

^ ^°-sL *Hr, -R-71 ul£*> 4. 

[ST 1 * 131 

7VIH^7> #7) ^*fl 1 0.01 xfl^l 5 t^iLS. ^7>^^r ^^.s. *Hr, -fM 



JL^7> ^. 
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1%=?® 14] 

^ vfl^l lOOt^M 2 12*1*1: ^ *2:^* ^SLS. -5>fe 

, -fM *. 

15] 

^ii4^- ^ ^-^ -a-7i ui^v « * 

MSt 1 * 16] 

*fl 15*41 stw-i. 

[*^* 17] 

*«15*4| Sl^H, 

*r-8"S «.S.2.3S11# 3J)-f. ^ 4^511^ *}bh^ ^^^r ^8-2.3. ^ * 

l^T 1 * 18] 

T^*^ « -*7l /MS-M^ ^^"7>^tb ^-§-71* ^ -¥-71 ^"71 
-M^l °J3l ^£ °HHH <§rf>* ^ ^-7} JL&X} 
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WW 19] 

^118^1 sa^H. 

S-^-fr ^ ,2.3. *Hr, ^-7] oL^> 
20] 

^^7> 7 ifl*l 407fl <y^r l^^SLsL f>}^, ^7} JL^} *S. 
l^T 1 * 21] 

^18^1 5a°H. 

^I^^^l7> -g-oi^ ^l^^^is.^, -coo-, -so 3 -, -OSO3- 2 £ -PO3- 2 

^-°l^r* f^AS SRr, ^71 JL^*} 

[38^ 22] 

• *1U8*H1 5ft°H. 

«^7>W «>-g-7ll- ^ ^-71 Sj-^ol B]l E 5}^ ^^L 3 S^Bl BflEB^ofl^^s 

S^el^olM, bUe^s.aI^, ^n]^- 01^=3.^1=, HBH^SlMm, « 

3.3.^ ^^-g 3: ^ ^^^flolM s^lo S ^71 Jl^r 

*} 

[^Jt 1 * 23] 
^18^1 5A°1^. 
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0 ifl^l 120°C^>H 0.1 lOO^m ^-o> ^^s)c^ 

24] 

^118^1 flo^, 

■¥-71 ^-tl- ll-ofl tfltsfl ^-71 Timir^l!- 0.05 tfl^l 0.5-1-^ H^sL %7}^ f^o 
[^T 1 "* 25] 

^118*J- vfl^l *fl24^ ^ <^i=. tb ^ -f-71 31 ^> o)-g-^|-^ ^ ^_g_^ # 

INNS -g-^^-S.^ ^-71 o]^ g: fe ^€ ^-71 #^ 

^"71 ^-71 ZL^> 

C^*J- 26] 
^1125^-oJl 

27] 

^125^1 $a*H, 

^-§-^ ti S £ H5l i f sj^. w j^^s. ^oflA-] a}h8}^ ^cj^. s.^ og W j- 
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[51 1] 




[51 2] 
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N 2 Bubbling | 
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33 



myum i h 2 o [ 
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N 2 Bubbling | 



[51 3a] 




58-47 




020020045542 %^ <aj*}: 2003/2/21 




58-48 




020020045542 



^ ^1*>: 2003/2/21 



[5L 6] 

3.0 



200 



[5L 7] 

3.0 



2.5 - 



0.0 - 



200 



8] 

3.0 



2.5 



2.0 - 



1.6 - 



WB 1.0 - 



0.5 - 
0,0 - 



200 



300 




•©—Methyl Orange 
-a- 30 & * 
~m~ 60 ^ * 
-&- .120 * 
V—*r-210 £ * 



300 



, — 

300 



400 500 



600 



I 

700 




• Methyl Orange 
— e— 30 * 
■ 60 ^ ^ 
□ 120 @ * 
— A — 210 ^ * 



— i — 

400 



600 



— J — 

600 



700 




Methyl Orange 
30 * * 
60 « * 
120 & * 
210 e * 



— i — 
400 



500 



600 



700 



H r §Knm) 



58-49 




020020045542 



^ <H*}: 2003/2/21 




600 



[51 10] 

3.0 



2.5 - 



0.0 - 



[£ 11] 

3.0 



2.5 - 
2.0 - 
m 1.6- 

g - 

1.0 - 
.0.5 - 



0.0 




M ethvi O range 
e— 30 ft * 

*— 60 • * 

-s — 120 ft * 
A— 210 ft * 



200 



— , — 

300 



— I — 
400 



— , — 

500 



600 



— I — 

700 




Methvl Oranqe 
30 ft * 
60 ft * 
120 ft * 

V -At— 210 ft ^ 



200 



— I — 
300 



— I ' 1 — 

400 600 



— , — 

600 



— I — 

700 



58-50 




020020045542 



2003/2/21 



[3E 12] 

3.0 



2.6 - 
2.0 - 
1.5 - 
1.0 - 
0.5 - 
0.0 - 




1 — 

200 



[5L 13] 



2.4 - 



2.2 - 



2.0 



$0 
«M 1.8-1 



1,6 - 



1.4 - 



— I — 

300 



M ethyl O ranoe 
30 & * 

-120 S * 
210 ^ * 



— I — 

400 



— , — 

500 



600 



— I — 

700 



-t-PDTAA 
-m — PDTAM 
-A— PDTAV 




— r- 

50 



100 ' 150 



200 



250 



58-51 




020020045542 



^ ^*>: 2003/2/21 



[S. 14] 



2.6 - 



2.0 - 



Din 



1.0 - 



0.5 - 



o.o 



[£ 15] 

3.0 



2.5- 
2.0- 

* 1.0- 
0.5- 
0.0 - 



PCTAA 
PCTAM 
PCTAV 




— T— 

50 



1 — 

100 



150 



, — 

200 



A|ZK«) 




v Methv! Oranqe 
V— 30 • * 
60 & ^ 
▼—120 & * 
V— 210 * * 



— i — 

200 



300 



400 



— I — 
500 



600 



700 



250 



58-52 




020020045542 #^ 2003/2/21 



15L 16] 

3.0-r- 




200 300 400 500 600 700 



58-53 




—i 1 1 • 1 » 1 « 1 » r— 

200 300 400 500 600 700 



[5L 19]. 




250 



A|ZKS) 



#3 2003/2/21 



58-54 



1 



'020020045542 



^ 2003/2/21 



[J£ 20] 

1.6 



LH 



1.4 - 
1.2 - 
1.0 - 
0.8 - 
0.6 
0.4 - 
0.2 - 



[£ 21] 

3.0- 



2.5- 



2.0- 



HID 



1.6- 



1.0 



22] 



3.5 - 
3.0 - 

2.6 - 
2.0 - 
1.8 - 
1.0 - 



-20 



MBA 1 Wt % 
MBA 3 Wt % 
M B A 6 wt % 
MBA 9 wt % 
MBA 12wt % 




— , — 
100 



— , — 

200 



— , — 

300 



400 



500 



AR1(«) 



0.1 mM Methyl red 
— ■— PCTAM E118 
— PDTAM E138 




-» — i — « — i — » — i — ' — i — » — i — « — i — i — i — i — i — » — r— 
20 0 20 40 60 80 100 120 140 160 



0.1 m M M ethvl green 
PCTAM E118 
PDTAM E138 




20 



— T— 

40 



60 



— r— 

80 



— i — i — i — i — i — i — r- 

100 120 140 180 



58-55 



020020045542 



^ 2003/2/21 



23] 

2.50- 



2.25- 
2.00- 
1.75- 

Wl 1.25- 
1.00- 
0.75 
0.50 H 



-20 



241 

1.0- 



0.9- 



0.8- 



DIB 



0.7- 



0,6- 



0.5 



0.1mM Phenol red 
—»^-PCTAM E118 
PDTAM E138 




20 



i — » — r- 

40 60 



I 

60 



"T" 



i — ■ — r 



100 120 140 160 



AIZI(S) 



O.OImM Rhodamine B 
— ■ — PCTAM E118 
• PDTAM E138 




-i — | — i — i — i — i — i — r- 
20 0 20 40 60 



— i — • — i — 1 — i — 1 — i — « — r~ 

80 100 120 140 160 



58-56 



.020020045542 



#^ 2003/2/21 



[£. 25] 

2.5-r 




58-57 



I 



020020045542 ' 2003/2/21 




58-58 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects xh the images include but are not limited to the items checked: 

.ACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
1^ FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



